Collections from several diversified habitats in Michigan yielded larvae belonging to the genus Cryptochironomus.
INTRODUCTION
The genus Crgptochironomus constitutes cz small group in the midge family Tendipedidae (= Chironomidae) . Only six species are recognized in the genus under the proposed change in family name. Since Johannsen's work in 1937 very little information has been published that would be of value in associating the immature stages with the adult form. For this reason it has been difficult to determine the immature forms of the genus. It is the purpose of this paper to clarify the status of CrgptoChironomus which were found in Michigan ,during the investigation.
The genus is here interpreted essentially as dcfincd for adults by Townes (1945 Townes ( ). 1925 Townes ( , 1928 ) have recorded pertinent taxonomic and ecological data for the genus in the United States. Several major taxonomic revisions and ecological data have appeared in European literature since Meigcn (1800, 1803) first published on the genus Tendipes (= Chironomus).
The revisions in taxonomy (Harnisch 1923 , Edwards 1929 , Goetghebuer 1937 , and Lenz 1941 were the results of additional descriptions of a new species. A complicated system of nomenclature arose as a result of the revisions. A summary of all known European species of Cryptochironomus as compared to the American species is given in Table 1 .
In the United States Johannscn (1937) based his nomenclature of Cryptochironomus in part upon Edwards (1929) . In 1945 Townes raised the group Cryptochironomus to the rank of genus. This revision was based upon the original designation by Kicffer (1918) . As a result of the revision the subgenera Harnischia (Harnischia) and Harnischia (Cladopelma) were separated from the genus Cryptochironomus to distinct groups. However, Hennig (1950) continued to recognize 12 suhgcnera of immature stages and 4 groups of adults under the genus.
The combining of the genera Harnischia and Cryptochironomus is apparent after a study of the characteristics used by Towncs (1945) to differentiate the adults. The following is a summary of the characteris-427 tics used in their identification. Adults of both genera have an anal point present, the style and coxite anklosed, and a very small, inferior appendage. In the genus Harnischia this appendage, if present at all, is a small membranous lobe without microtrichia, while in the genus Cryptochironomus the lobe is sclcrotizcd.
Townes (1945) uses the presence of one or more apical bristles on the inferior appendage to separate the two genera.
ECOLOGY
In Michigan Cryptochironomus larvae have been found at depths of from several inches to over IO feet (Table 2) . Some species illustrate a wide choice of hydrosol types ranging from silt, marl, and shells to mixtures of detritus and silt and fibrous peat. In some areas the vegetation consisted of Ceratophyllum sp., Vallisneria sp., and Potamogeton sp. Wesenburg-Lund (1943) reported that larvae were frequently found inhabiting a thin layer of mud covering level sand areas of beach zones. The immature forms also inhabit similar habitats in lenitic waters. The Michigan fauna never has been found to be extremely abundant in any collecting area.
The food habits for larvae of the genus as described in the literature are confused. Muttkowski (1918) found from examining stomachs of several hundred larvae of C. digitatus and several other species from Lake Mendota that the food is composed of large quantities of organic matter and diatoms. The food of C. digit&us larvae appears to be composed of organic ditritus, diatoms, algal spores, and small tendipcdid larvae. Larvae of this species are consumed, in turn, by hydrachnids, IIyalelZa axteca, darters, and Cottus sp.
Larvae of C. psittacinus have also been reported to be carnivorous. Lindeman (1941) reported that this species ( = Chironomus stylifera Johannsen) represented a "carnivorous larval group" of an otherwise herbivorous genus. He considered this to be the most important creeping predator in the central portion of the lake. However, Wcsenburg-Jlund (1943) concluded that all the larvae of Cryptochironomus arc carnivorous, based on their greater activity, keener sense organs, heavy labral bristles, and formidable mandibles.
Because of the carnivorous habits, the larval forms are believed to display a minor form of territoriality. Therefore, dense larval populations of this midge would not be expected to be found in aquatic habitats.
WescnburgLund also reported that Cryptochironomus larvae were preyed upon by small schools of carp, which were caught in turn by diving birds.
ADULTS
The adults of this genus arc in general moderately small. Adults of C. jblvus are about 2 mm long, whereas those of C. psittacinus range from 4-6 mm in length. 15-30 ft.
-----39 in.
O-3 ft.
------8 in. 
METHODS
The adults were reared from larvae collected in the field as previously described (Curry 1956) .
Slides were made of the adult genitalia and cast exuviae of the larva and pupa. The material was dehydrated in absolute alcohol, run through xylol, and mounted in balsam. All parts cmploycd in a morphological study were set as flat as possible for detailed study. Photographs were taken and camera lucida drawings made of the morphological structures of the immature stages. Details were drawn in by observation under the microscope. The adults were pinned on minuten pins.
For larvae and pupae preserved material or material freshly killed is best for idcntification.
Preservation has proven satisfactory in 10% formaldehyde with a trace of glycerine added to keep the specimens soft. A specimen prepared for identification must be mounted ventral side up under the coverglass. This may be done in a water mount. Some difficulty may be had with the larger robust specimens. In this case the head is cut off, or mounted under the edge of the covcrglass. A slight prcssure on the covcrglass will spread the mandibles so that they can be viewed bcttcr. The mandibles and labial plate should bb visible to the investigator.
The specimen is then viewed under high power.
MCRPIIOLOGY OF LAItVAE ANI) PUPAE
The immature forms of the genus Crypt+ ch+onomus occurring in Michigan havo been found to differ greatly from other larval forms of Tcndipcdini, which is in agrccmcnt, with the findings of Johannsen (1937) . The larvae arc recognized by a broad colorless medial tooth and bright red, fusiform body. However, specific color variations were observed for the species C. digitatus. Muttkowski (I 918) found scarlet larvae to be most common, white or pale green larvae to be next frequent, and a dark red form with green dorsal markings on each segment to bc quite rare. Breeding of the three types has proved their identity, but no racial distinctions could be found. The above variations in color may occur in the same locality.
Larval specimens from Michigan have small oval-shaped heads. When disturbed, they swim with a violent S-shaped motion.
Keys for the larvae arc based upon the morphology of the labial plate and mandibles. The epipharyngoal plate ( Fig. 1) is not used in the key due to the great similarity of this structure between species. Furthermore, the larvae do not possess ventral blood gills on the penultimate body segment. Larvae of Michigan species do not appear to exceed 15 mm in length. A comparison of the morphology of the Michigan fauna is found in Table 3 .
The pupal cxuviac of the Michigan fauna do not have spurs or combs on the lateroposterior angle of segment eight. The respiratory filaments are paired and threadlike. Cephalic tubcrcles are present, but vary in length and shape. A series of hooks is present on the posterior margin of tho second tergite.
In addition, spines are present on the posterior borders of many tergites. A comparison of the pupae of several Michigan species is found in Apical tooth of mandible 2.5-2.7 times as long as wide; outer tooth of labial plate as tall as, or'taller than, inner teeth; no spines on medial tooth2 (Fig. 2) (Fig. 3) ; medial tooth of labial plate low, broadly rounded and colorless; lateral teeth dark, the last without a notch and distinctly projecting above its neighbors (Fig. 2 3b.
Cephalic tubercles bituberculate (Fig. 12s) (Fig. 2) is 0.1 mm wide, the medial tooth colorless, twice as long as wide, pigmented laterally, with a small notch visible at the point 2 The hypopharynx which can be seen through the colorless median tooth might be interpreted of origin of the pigment; lateral teeth dark brown, sharply pointed, the outermost pair appear to be fused at their bases; no notch in the outermost tooth which in some specimens appears lighter than its neighbors and projects distinctly higher than the medial tooth; the labial plate is curved.
The mandible (Fig. 3) is 0.1 mm long, the apical tooth dark brown and 2.7 times as long as wide; the lateral teeth long, dark and peg-shaped; the accessory tooth colorless, narrow and pointed; the body of the mandible ochreous with 2 setae on the dorso-lateral margin and a simple ventral brush.
The premandibles could not be observed from the specimens. The segments of the antennae (Fig. 4 ) bear a ratio of 35:20:17:4:2 to one another; the ring organ is located in the upper x of the basal segment; the blade is 0.03 mm long.
A pair of segmented styles is present on the labrum. The maxillary palps are armed with about 5 spines. The anal papillae have about 8 bristles. Table  3 has measurements of some of the anatomical structures for the species. Pupa.
The pupal exuviae were 5.5 mm long, the cuticle of the thorax brownish, abdominal segments ochreous; the thorax smooth except for small areas of minute nodules around the anterior portion.
The cephalic tubercles (Fig. 5 ) are small, cone-shaped, and bear a bristle near the tip.
One specimen (Fig. 6 ) had tubcrcles much shorter but wider at the base. The respiratory organs are paired, with numerous thread-like filaments.
The surface of the abdominal segments l-6 is smooth except for a reticulate pattern along the posterior border and shagrcen in the center; scgmcnts 4 to 8 bear a few scattered bristles; a row of minute hooks is located along the posterior border of the second tergite ( Fig.  7a) Johannsen (1937) stated that the larvae and pupae of C. fuZvus did not appear to differ in structural character from those of C. digitatus (= C. stylifera var. a). In this study association of the respective adults with their immature forms has revealcd structural differences in both the larval and pupal stages.
The larva of C. &Zvus is blood red and fusiform; the head ovate and of a uniform color except for the gulnr plate which darkens toward the labial plate. The anterior pseudopods with weak apical hairs, the posterior pseudopods with normal apical claws. The anal papillae are inconspicuous and each bears about 6 hairs.
The dorsal blood gills are large and 2.5 times as long as wide.
This description does not fully agree with Malloch (1915 ) or Johannsen (1937 . The antennae (Fig. 8) are 0.13 mm long, with the segments bearing a ratio of 38:20:15:3:2 to one another; the ring organ has a diameter of 0.01 mm and is in the distal third of the basal segment.
The labial plate (Fig. 9 ) has five dark lateral teeth, the innermost long and pointed, the outermost blunt, lighter, and projecting slightly nbovc its neighbors; the colorless medial tooth has a smooth margin and is 35 as wide as the labial plate; the pigmented crescent has its origin at a slight notch on the margin of the tooth. and are separated on the medial line. The lateral teeth of the mandible are pyramiform and darkened; the apical tooth dark (Fig. 10) ; the accessory tooth is spatulate and colorless; the brush on the specimen was composed of a single bristle, and a prcapical comb was absent. The premandibles (Fig. 11) have six teeth, the 3 distal teeth are largest, the innermost the smallest and conjoined to its neighbor. The epipharyngeal area has about 4 blades and several scales on each side, being similar to C. digitatus (Fig. 1) . A bar and comb are not present as in the genus Tendipes. The plate is a triangular area with a single spine at its apex and a depressed bar at the base. This plate is difficult to observe without dissection. A triangular plate is also present with a spine projecting conspicuously from the posterior border on the medial line.
The edge of the plate is serrate. The base is formed by an elongated bar depressed in the center.
Pupa. The exuvial cuticula examined was 7 mm long, thoracic segments brown, and abdominal segments ochrcous.
The cuticle of the thorax is smooth except for small areas of minute nodules at the base of the cephalic tubercles.
The cephalic tubercles (Fig. 12a) are bitubcrculate, the medial pair elongate and curved, the outer shorter; a single seta located on the inner side of the medial pair near their apices; the tubercles sharply pointed and blackened at the tips (not shown in Fig. 12a ). The respiratory organs are paired and have tufts of numerous thread-like filaments. A large nodule lies near the base of the leg buds and is covered with spin&s, some of which are curved. The surface of abdominal segments 1 to 6 smooth with shagreen in the center of each segment; a few scattered pairs of bristles on tergites 2 to 8; a row of minute hooks of various shapes located on the posterior margin of the second tergite (Fig. lab) , the row interrupted by a distance of 0.09 mm on the medial line; tergites 3-8 with a transverse row of spinules on the posterior margin (Fig. 12 c, d) ; segment 8 without comb or spur. The caudal fin contains about 62 filaments and terminates in two short conical processes.
Adult. A small midge; the specimens in the collection vary from 2 to 3 mm long. Head and thorax ochreous, abdomen greenish with apical parts more or less brown; flagellum (except basal segments) and palpus brown; legs ochreous; fore tibia, tarsus, and apex of fort femur brown; apical part of middle and hind tarsi brown (Townes 1945 The bottom deposit at the greater depths consisted of silt, marl, and small snail shells. Townes (1938) found the species living in a shallow eutrophic lake at depths of 0.8-26 feet. The hydrosol was composed of plant detritus and silt, w'ith plants extending only to a depth of 13 feet. This species is considered to be distributed only to the sublittoral by Muttkowski (1918) . Adults have been found on Mt. Rainier at an elevation of 5,000 ft. (Towncs 1945 Larva. The body is fusiform, blood red in color; there are 2 pairs of anal gills, and the ventral gills absent; the head ovate and uniformly ochrcous with the posterior margin of the labial plate darkened near the teeth.
The antenna1 base (Fig.  13 ) about 2 times as long as wide with the ring organ on the distal $5 of the segment; the first segment is 1.7 times as long as the second.
Further observations could not be made as the antenna was destroyed in part during dissection. Two eye spots are present, the anterior spot large and reniform and separated by a distance of 35 the length of the larger eye spot.
The anterior border of the labrum has a pair of segmented styles 0.05 mm long with the apical segments oblique. The paralabial plate is decurvcd, 3 times as long as wide, striated and separated on the medial lint. The labial plate has 5 dark lateral teeth, the innermost the longest, the outermost the shortest and with a distinct, notch (Fig. 14) . The medial tooth is colorless with two small spines near its center and x as wide as the labial plate.
The dark arcas on the tooth have their origin at two distinct notches about $i the distance toward the center, and then arc projected vertically down the tooth. The maxillary palps have the usual armature of styles and blades.
The mandible (Fig. 15) has a long curved, black apical tooth with the color extending to the two short blunt lateral teeth. The premandibles (Fig. 16 ) arc twice as long as wide, with 6 teeth, the largest located at the distal end, the smallest at the proximal end; the fourth and fifth are conjoined along their inner borders. The epipharyngeal area has the usual serrated blades and scales (Fig. 1) .
Pupa. The specimen observed had an cxuvia 8 mm long, thorax dark brown, and abdominal segments fulvus; respiratory organs paired with tufts of thread-like filaments; cephalic tubercles (Fig. 17a) short and conical, the cuticle reticulate near their bases and the rest composed of minute nodules.
A stalked tuber& covered with spines and hooks was located near the base of the leg buds. The surface of the abdominal segments appears smooth with a few scattered pairs of bristle on sternites 2 to 8; a row of minute hooks (Fig. 17b) on tergites 3 to 8 (Fig. 17c, d ) with a transverse row of spinulcs, the largest on tergitc 8 (Fig. 17d) . Segment 8 without a comb or spur, and the caudal fin with about 74-77 filaments; the segment terminating in two conical processes. Adult.
Head and thorax light greenish brown, strongly pruinosc with brown markings; abdomen dark brown; pcdicel, flagellum except base, and palpus brown; legs pale brownish green, fore tibia brownish at base and apex; fore tarsus and apical part of middle and hind tarsus brown (Townes 1945) . Towncs considers the long, narrow, evenly curved style as distinctive.
Ecology. Larvae of this spccics were collected July 1, 1955, from a bottom deposit of pulpy peat and sand. Plant associations were Certophyllum sp., I'otu'nzogeton sp., and water lilies.
Larvae The larvae are blood red, fusiform, and about 10 mm long when full grown. Muttkowski (1918) listed three color distinctions for the larvae: (1) scarlet larvae were the most common, (2) white or pale green the nexl most frequent, and (3) a least frequent form was colored dark red with green dorsal markings on each segment. These variations may occur side by side in the same habitat.
The larva has an oval head of uniform color varying from ochrcous to fulvus; the gular portion is darkened along the posterior margin of the sclcrite; two distinct eycspots are present separated by a distance of 0.02 mm; a pair of 3- 20) has a relatively short dark apical tooth with dark obtuse annulate lateral teeth, a colorless spatulate accessory tooth, and a brush of two large serrated bristles and two small bristles; there is no preapical comb; two setae are located on the lateral margin of the mandible (only 1 shown in Fig. 20) . The premandibles (Fig. 21) are about 3 times as long as wide, of uniform color and widest at the apex; the armature consists of 6 teeth, the largest at the distal end; the last two are small, short, and conjoined. The cpipharyngeal area has about 6 blades and several scales.
The maxillary palps are 3 times as long as wide with the usual blades and bristles.
Th& larva has two pairs of anal blood gills with the ventral pair larger and bladder-like, the dorsal elongate with several long filaments located directly above in the proleg cuticula;
ventral gills absent; anal papilla about as long as wide, with a small filament on the lateral margin, and a pencil of 8 long filaments at the distal end of each papilla.
Pupa. The specimen exuviae 9 mm long with dark brown thorax, and abdominal segments fulvus; the cephalic tubercles ( Fig. 22a ) elongate, conical, and curved ventrally, and apparently with a preapical bristle; the respiratory filaments paired and thread-like; the cuticle of the thorax with minute nodules which cover a larger area than in either C. fulvus or C. blur&a; abdominal segments l-5 reticulate; the second segment with a row of hooks (Fig. 22b ) separated in the center by a distance of 0.06 mm; tergites 3-7 with a row of spinules along the posterior margin (Fig. 22c, d) ; the abdominal segments with a few scattered bristles; the anal lobe with a fringe of about 90 filaments terminates in two blunt, darkened conical processes, below which are a pair of lanceolate proccsscs longer than those of C. blarina.
Adult. The adult male of C. digitatus is larger than that of C. julvus or C. blarina.
The thorax is ochrcous with head and thorax marked by a darker ochreous; flagellum (except base) and palpus brown; legs ochreous; fore tibia brownish at base and apex; fore tarsus and apical part of middle and hind tarsus brown; posterior margin of abdominal tcrgitcs 1 through 4 with transverse brown band; genitalia tinged with brown. Ecology. Larvae of C. digitatus have been collected from the greatest variety of habitats (Table  2 ). This finding is in agreement with Muttkowski (1918) . Depth ranged from 6 inches to 30 feet, generally in shallow water.
The optimum depth is O-5 meters (Muttkowski 1918) . Richardson (1928) found this species in Spring Bay (1913) (1914) (1915) and listed it as late sub-pollutional, but in 1920-25 the species was listed as early pollutional to late pollutional.
The U. S. Public Health Center, Cincinnati, Ohio, does not consider the species as an indicator of pollution, but an organism living "in cleaner"
areas (MacKenthun pers. corres.). Muttkowski (1918) collected larva of C. digitatus from Lake Mendota, a typical eutrophic lake, where the species was found to be widely distributed in the sandy littoral.
Larvae have been found on rock bottom to the depth of 2-6 meters in the rapids of creeks, rivers, and falls as well as on rocky reefs in Lake Mendota. This is not in full agreement with Thicnemann (1954) . Larvae have also been found in gravel, mud, and plant-inhabited bottom deposits.
Larvae of this species have been reported (Richardson 1921 (Richardson ,1925 One was removed from the stomach of a 7.3-inch brook trout, June 23, 1953; the other was collected from a particulate marl bottom at Wycamp Lake, Emmet County, Michigan, in 1955. The larvae were 6-7 mm long; mounted specimens have a yellow body color with a reddish tinge; the head is longer than wide, of a uniform ochraceous color except for the dark brown labial plate; two distinct eye spots are yrescnt; the antenna (Fig. 23) is 0.122 mm long, and the segments bear the ratio of 35:10:10:8:3 to one another; the ring organ is in the distal third of the basal segment; the blade is 0.03 mm long; the mandibles (Fig. 24 ) have a short, pointed apical tooth, with dark oblique, pyriform lateral teeth similar to C. .,fuZvus; the premandibles ( 
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Cryptochironomus species a: 23.
being the smnlles t ; the labial plate (Fig. 26) has the usual colorless mcdi al tooth, with scvcn long, pointed dark teeth of uniform height; the paralabials are distinctly striate; the epipharyngeal plate is similar to C. digitatus (Fig. I) , and 2 segmented styles 0.03 mm long on the labrum; anal blood gills 235 times as long as wide and large; the anal papillae longer than wide, and the pencil of hairs consists of 8 filaments.
The species was not reared.
Distribution. Wycamp Lake, Emmet County, and Pigeon River, Ctscgo County, Michigan. Seasonal distribution. T,arvae collected in June and July.
